A novel neuroimmune mechanism in cannabinoid-mediated attenuation of nerve growth factor-induced hyperalgesia.
Nerve growth factor (NGF) is central to processes involved in an inflammatory hyperalgesia. Administration of exogenous NGF induces a hyperalgesia that is dependent on local neutrophil influx. The effects of administration of the cannabinoid anandamide and the cannabimimetic palmitoylethanolamide on an NGF-induced hyperalgesia and neutrophil accumulation were examined in this study. Baseline hind limb withdrawal latencies to a noxious heat stimulus were recorded before intraplantar administration of NGF (1 microg in 0.05 ml) to the hind paw of 75 male Wistar rats. Anandamide or palmitoylethanolamide (a substance that has cannabinoid-like actions but little affinity for cannabinoid receptors) at doses of 10 and 25 mg/kg were given (intraperitoneally) immediately after NGF. CB1 (SR141716A) and CB2 (SR144528) receptor antagonists were coadministered with the higher dose of cannabinoids. Withdrawal latencies were expressed as difference from baseline. Seventy rats received intraplantar NGF and intraperitoneal treatments. Neutrophil accumulation in the injected paw was assessed using a myeloperoxidase assay. Administration of NGF reduced latencies consistent with hyperalgesia. Anandamide and palmitoylethanolamide significantly reduced this hyperalgesia. The action of anandamide was CB1 receptor-mediated. SR144528 abrogated the action of palmitoylethanolamide. NGF also provoked neutrophil accumulation in the injected paw, denoted by an increase in myeloperoxidase. Palmitoylethanolamide significantly reduced neutrophil accumulation by an SR144528-sensitive action, whereas anandamide was without effect. NGF induced a thermal hyperalgesia that was attenuated by anandamide and palmitoylethanolamide. Only palmitoylethanolamide reduced neutrophil influx. Thus, cannabinoids show a neuronal CB1 receptor-mediated antihyperalgesic action and a separate inhibition of a proinflammatory neuroimmune process. Such a mechanism suggests a therapeutic site of analgesic action separable from central side effects.